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Abstract of JP1 1092407 

PROBLEM TO BE SOLVED: To obtain the subject catalyst for efficiently and highly selectively 
producing 1-hexene useful as a raw material comonomer for linear low density polyethylene from 
ethylene by including a chromium compound, an alkyl metal compound and a specific sulfur 
compound. SOLUTION: This catalyst comprises a chromium compound of the formula: CrAm [(m) is 
an integer of 1 -6; A is carbon monoxide or the like), an alkyl compound of the formula: Rp MXq [0<(p) 
<=3, 0<=(q)<3, (p)+(q) is 1 to 3: M is lithium or the like; R is a 1-1 0C alkyl; X is H or the like), and a 
sulfur compound of the formula: R<1> -(Y)h -[R<2> -(Y)l]k -R<3> [(h), (i) are each an integer of 1 -8; (k) 
is an integer of 0-10; R<1> , R<3> are each H or the like; R<2> is a 1-8C alkylene; Y is a group 
expressed by the formula] or the formula: R<4> -S-M (R<4> is a 1-20C hydrocarbon; M is a 2, 1 1, 12, 
1 3 or 14 group metal element in the periodic table). 



Data supplied from the esp@cenef database - Worldwide 



http://v3.espacenet.com/textdoc?DB=EPODOC&IDX=JP11092407&F=0 



1/23/2008 



<i9>h*hmwb? (j ?) (i2> & Hf| ^ |t & (a) (nmmmmm 

&m¥U -92407 

(43) ¥^11¥(1999)4B6 0 



(51) IntCl. 6 
C0 7C 11/113 
8 0 1 J 31/20 
C0 7B 61/00 
C 0 7 C 2/08 
2/16 



F I 

C0 7C 11/113 

3 0 1 J 31/20 Z 
C0 7B 61/00 30 0 

C 0 7 C 2/08 
2/16 

Bf*B©&5 ol <£n h) mmz®< 





-255369 


<71>ffiBA 


000003300 












9 ¥ (1997)9^190 




















HS»D30tti}JfJ*6-7-8 






(72)89?* 


H*f 








Hfi»EHBTSmm3-5-l 






<72)#$Mf 
















(72)8IJ9fr 


mm Mi 














(72)&W# 










5SllW*Hra«J»tIl2-26-14 



(54) [^[bcd««;] ^u>o~mibfmm^nm^x^u>o^itm 



(57) [Kft] 

tISM] UtKfiflfKrffyxf-uy (LLDPE) am 



(2) 



11-92407 



( i ) 

R«- (Y) „- [R«- (Y) iJk-Ra (1) 

<3*fc;#*ak 0«7y;H, flSHSl- 

-R»&&t ± 0e^Lfc««aS«ISA»fe5r&SJ: Oil 
tfftl.. ££R 2 fi|^m-8(7)7;Mryyg£3i 

o o o 
-S-s -s-, -s-, -ss- 
o 

Xfct 

o 

-ss- 

6 

*«*■) Atf/XtfTiBHfeJ; ( 2 ) 
R*-S-M (2) 

R<&mm^2onm&mm. mm 
«u M(»ftnmis 2, u. i2, i3£L< 

[m$32 ] ^DA-fk-d**mE-«y: ( 3 ) 

CrA, (3) 

mI41~6c^3R-C*4. tt£Mt-&Mfc 
7k-y, 7;Hry. 7A"*>\ #JKy,. bat 

7'J-A-S, 7Ao3fy£ > ^jrr^n^v- 

s„ #>wwfyy- t>s. f-****4fi/u-hat. ^ 

MxfM, Aayyjs^, bPO^yH. iUSS 

t-ti mm i fciafcox* y y 

[«*JR3] r;^/PASMfc^BB*nplBH!R* (4 ) 
R„MX, (4) 

P«0<pS3T»"5, ql±0^q<3T*^ 
T, Lj&>t>P + qfil—3r&&. Mtiyf-^A. 7/ 
*y7A_ H». jKayXI±7/U5-i>A**t, R(i 
DtlljR 1 - 1 0<r>TA*fi& frhtttm X 9»filifc 1 
«EU;«:3tU XHafeSftBFP. r/va^s. 7y-A- 

& c: t £#at ■$ mmm 1 xuib*« 2 tztmco^ 



[18*84 ] Ift&S 1 7OT£«3<wvm>H:iB«<9 
x^yHfi«$^#£TT\ x*U-y£Z*ffc-rs 
; i: &x^f- y y«HM{tm 

IfB*B5 ] x*yyZMrt^a^^St£gttT^ 

s - 1 mwit-t-m-tm tieawxf-u y«H«k 

[000 1] 

/n? ^ AflHfc-^fisaw *wfc£ft*» & * h xf - y yz 
+1. zt>mi<i±. asjeflsfffc-jfyx-f uy (ll 

DPE) <^ra3^/-?-t LT*ffl&l-'vHiy£ 
[0002] 

[«g*«8tffi] x^y£HJALT 1 -M^y£# 

tt&fclT**. fflilf . &HBS6 2- 2 6 5 2 3 
mzli?vMt-&M, iK'J t Kn^;i/t;l/7;l/S->7A 

Hi. ifc, #^¥6-2 3 99 20^^:^ *D 
tp-/kf frffc£$J. *B7/Wr/>fttf a? 

4 vtpMiwmifi* *tzam¥9 -20 6 9 2**& 
ton*. Tiv^vyjwm^H-mti^^^hm 

[0003] 

WPJl#JIRftLJ:$fc-f6illH] luMtsmimt 
Ltfflv^^xf-yytoHi'fb^tcfcv^ti. x^-yy 

fm*ffifctz> 9 n Aft-&ft«flBic lit USA 

A\ ^53^6 2-26 523 7 ^^KRStO^jgT 
tt , ^ n A Sfc 9 < . ? a Aft-^HjS' 

fc, ^Stf r )*'yxf-yy$rgiJiLTLiatl^^Mt J 

[ 0 0 0 4 ] ifc, »IH¥6 - 2 3 9 9 2 0-f ^IgtlB 
^oAifcOiOvStt^^LT, ^nA^ 

^^T9 2 0 6 9 2 ^f8tlEa<0*ffiti , fiM^- 



(3) 



fflWl 1-9240 7 



[0005] «K«tJJE<^»Mfc«»T*S<lfc t« 

1 < , ^ftMKWWfl, ; k tfX'% Sx^ycoHfi 
[0006] 

[ 0 0 0 7 ] BP*>*5&BJJii. ?DAm T^r^A 

iwteWMM * ^-fta**^**. x* ^ >=M.m 

[0008] 

rata. 

[0009] aWIWtfi^TilfflSii* 4 *>>fc£» 
te, TE-flW ( l ) 

R'-(Y) h -[R»- (Y)i3 h -R3 (1) 

ht ii;U~-8iDgfS:T#>>J, k(iO-10« 
g&T&l.. R 1 ■ R*!***.****, KS3»a8tl — 2 0 
«ftft*j|Qt, 1-10 COT v/l^, |R*» 1 - 
1 O^T^a^S, Any^JTCfttfRi . R3##tsg 

t. Y(i 

[0010] 
[ft 3] 

o o o 
-s-, -a-, -s-, -ss- 



[ o o 1 1 ] X(i 

[00 12] 

-ss- 

0 

[0013] ^/X*±Tia-JK^ ( 2 ) 

Rt-S-M (2) 

R*iii»a8«i~2o«iK^b*3ia£. n&tti 

mt. mmmmmmi, 2,11,12,1 3^l< 
hi m^mmmx\±mmm^mjm^mr) x- 



[0014] JJB-ft* ( 1 ) Kfc^T, KSK 1 -2 
0tf)3£fbic*Sfc tTli, #(cPB®tS tOTlii^ 
#>\ «£Hf, x?7PK. ratv«, 7*f-;H£, 71^ 

j< f-rt- is 9 9 isx.~jvm. bV * t-iv *s 'J /I- j< f- 

-10tfDT^r?^^StLTt±, ftteRfetStxWii 
*vvF, tditf, ^F^i-S, xb^i/S, rn-lfdfv 
X. 7*Mfx£, i^/H"*^, X^-T^m^is 

[0015] JJE-«ta ( 2 ) fcfeivt. MSliii 1 -2 

4*, fflitf, x**at, me^at, ^f-A- 

#mft>ii&. k*ri~i oor^tmt ixiz. m 

*hA^>f*a»A*i*H , fe*l&. *&, MfcLTfi. #J 
iff, 1/f-tfA, ^M-Z^A, *y>A, **£">A. 

x^*, 7Dbl^, <^*is>b^ 

[0016] ±IBHR* ( 1 ) X'^hh-i Jf 

-f K, ^'xf-;^;i/7 f\ v (n-7nt 
x;P7 y F, ( i -T'nfcf/W -f h\ i/' 
{ n-fi-JV) 4 K, y(sec -T^) 

^ ( t -7*f-^) -f F, ^dr^X;P 

y^^^vVX^y-f F, j/F-rs-'rt'Ayl'?* 
F\ yxf l/y^7 -f F, y'7ntl/y^7-{H, 
^'T'J^X^7 < F, b'X ( 2-^^*7'Fxf-^) x 
H-7-fF, v7xX;l^X;b7 -f F . yKy : J^X)^7 4 
F, fX (^^7/^n7xXJl/) X/P7-V F, Xf- 
/M^X;P7 < F, t -7*f-^X^/l/X;U7 4 F. 7 
i-)Mf;U^7-( F, TU^f-^Xyl/7^ F, 2 
-tKn^yiWf;W^7.(H\ 
Aotf-A-XA^ -f F, 2 - ? DQlffl'Xf/Wik? 4 



(4) 



WW*! 1-92407 



7;Wo^fW^7^, HJx (.X^H-?)-) .x? 
>. fx Uf-/H-^) x?y. fx (7x-;W) 
-*?y. t'x (7i-;W) /o^y, y'xf-ixyx 
/W7-fH, MMf-^yxn^ h. rh^f-i^yx 

)V74 b\ ^^^fl/y^7-f h\ 1, 
y, 1, 4-yf7X 1.3, 5-b'J^r>-. 1, 
4, 7-hD-f7x:?ny^>\ 1, 4, 7-MJf-7 
x^DT^y, 1,4, 7, 1 0— fb5fr^nH 
■f^y, 1, 5, 9, 1 3-f h7f?y?o\^tf 
1, 4— f-3f^y, y?nM-feyX;l-7-( 

[0 0 1 7] ^f^xX/l^-* H, yXfvl-y-' 
X^7 h\ ^ (n-rntW y-*X^7 ^ h\ y ( i 
-7ofcf>|/) yoUl-7 <f K, V ( n-T^y) yX/l/7 
-f F\ V ( t -7^) y>X^7 -f K, y-'T'J^'X^ 
7 4 F, y'7x-^y^7^. fx (2-tKo* 
yXf;H >-'x/y7<r F\ .x-Ht-crnt'^x;!^ * 
F, 1, 2-yf^5y, 1, 1, 2, 

3,5, y''T-fe^>?X;V7 -f 

F. y-Xyy-f/l/xX^7-f F^OtfUXAOM F^, 

^■^f-tfyT^-K 7i-;wyr*-hf<7)f 

Jfy-T^-hffl. y-V^X^dfy-H, y-'y^/l/X/V 
*4f^H, y-'7xX/k*;W^F3?^x^**y-F 

¥XM,Anrty, y'Xf/^j^y. y-VfVM. 
ji-tfy. ;/7xxykxA-*y, y (p-MW xv^* 
y„ fh^fU^My, t'x (7i-;ww_ 
A'M^y, y^fvH^7x-b^)x/u*ySL y-' 
7xX;H^}— ;UX^7-f-?— K ^h'J/w-^-^x 

^y-e'yf-;t-.^x/l^^-K 7x-^Wf-t- 
jioohh-j— h-^co^:t-^x;U*i— b^W^ix 

[0018] ±iiHR3!G < 2 ) T^ZtlZ, A $<7itism 
tLXi±, WtlRS&ritOTtt*^. ffllitf, y-M 
V7f-^r^S->7Af-^ b^y-K, y-M Vf+frT 
^SX^Af-^Xfdf-yK, y-M V7'-?-^7^S- f 7A 
W/o^yF, V7>7U7;U$ -"7 Af-*7V- 
*y-F, yMV7'f;l/7^5-7Af^7i7^yF, 

yM y 7f-^r s x? a*?, y ? 7 jm- of-sj- 7 x 7 * 

v-H, ^Xf7]/7^3~7Af-;t7h-3ryb\ y^f-^ 
T/l/S-^Af-jj-yb^y-H, U^A^7hdfy- 
F\ 7-MJ7A?-;t7>3-yF, ^'J7A^7hJfy- 

fxii h >J 7f-;i/f-y-f*7>^y F^^Sf-^-r^ 

K y-'-f yyf-^r/i/S-^A^^yyx-b, ^7 
x-^xxt'^ (f-^yy'x-h) . wit'x <^t 



'vyyx-H ^ ^t'x (f-^yyx-h ) mo^U 
f^MJ^^ha, y7f-Jl/T;l/Sx7^y-' 
f-jfr-tey—K y>f y7^r^5x7Ai>>^y 

y*x-h. y'7x-;wxt'x ( ^jj-^yyx- 
F) , SIS fx (i>^Kyyx-b) . (flfx (y^f- 
jj-^yyx- h ) m<?>m*Ji-$ii}V#*i'V- hW> s 

{ 0 0 1 9 ] *»Wtts^i:ffiffl5iiS±iaHK 
* ( 2 ) 0Mfc-&ftt±. xf-vyHS-fkS4^«ffijt)t*t 

witr. ( 1 ) ^-wm^vy^mm^^mma- 
«m ( 2 > r/Wf^r^s^A^'d«ii:z«ft* 

*5frjStt$*4*S. (3) 7^^7;K->7A^ 
< 5 ) T)V*)VT>^ -^A^ftt i^rfraJWfyS 

*Sf»$*ftm ^ss^iis. ft#wt«. t. m 

ol and E. A. Jeff ery, ORGANO 
ALUMINIUM COMPOUNDS, p25 1 

(1972) , ELSEVIERCBK^frO^. 

[0020] Ztlt>V4 **}\l&k<» 0 ib^m^K^ 

<mij>h. x)V7 4 mmt 1 < . j: *)m 1 < &v 
y=7**vyx)V7 4 Y-iffls^hh. MM* 

[0021] >f ^-^b^BlWffifflMti, ?DAft«l 
*;U=^LT0. 01-100, ooo^sr&o, SP 
*L<tt0. 05-10, 000SS, ii9S ; ±U<ti 

0. i-2, ooosst-*^. jxvfcitftmms. 

ft? uMX,^ 1 t;Kc« LT 0 . 0 1 3M$g}att£' 
oA-ft^l^Mc^tTl 00, 0 0 0a45r^i§ 
[ 0 0 2 2 ] *lHBfc:isvvcffiffl 9 n Aft^ft 

(3) 

C r A. ( 3 ) 

(3fi*> m(i:l-6tfO^T'^S„ SfcAt±-»feK 

7i/-y, Tvt-y-y, r^y. *;^y, Fot 
y«>A*f-*y. mm. - -fy-bU/K *x 
70, *X7y-f x^i/7^ K, x;i/^^yh\ 7 

7'J-/^. 7vU3^fyS, ^7^3^y 
MXf;H, MnyyjR^, tKn^y;«, ffige 



(5) 



#H¥ 11-92407 



[0023J jja-ayc (3) ts^r, ri'-yfcL 
rii. «FtRi^si<oT(i*v^ Wier. o-t? 

y, b/kxy, if/Ky-t>, --f yyntfyl^y-t' 
y, t-;f;Kyt'>, ^yi/> % i^yrntvK 
ynfy, i/Vf-zk^y-tfy, h'J^f;Ky-ff>. -fb 

yK xl^^yH^yf-yk ^yX7;krtK 7x7. 
T^-r'tK, ?Dn<y-tX /ntO-fe'y, 3-b' 
"<y-fe"y, yykto^y-tfy. 7x7— yk T—V— 
yK ^yv^yl'ti-yK 7xXy|,p®, 7xxyHf8t 
Xf-yU, y b ^7x^1/7^:3 -yU. Xf-Uy, 7 

i-^rtfpy, byyf-yi^'Jyu^y-tfy. b'jx 
Mf i^yyi^y-fefy, h yyf-ykWi^x^A^y-fc? 
y, hU^f-yux^yl^y-try, h'j7i^7 

y, b'j7xXyL-*7.7-f y, 7xXyk*f-yWXyl/7.f 

b\ 7-feb7x7y, rb^yxxyi/S/^n^y-fy 
y, h'7xxy> s j/7i^x^, i-^xxypru^ 
y, v'7xxyk7^y, y^a^xfl/V, y7i- 
yU7^^xy y \y/7xy>, +7yi/y, fN5t 

Fn^7^^y, ytKnt7^l/>, 7*77^ 

y, ryb^-try, ^bFnryh^-fey, 7x7yx 
vy, yt b*n7x-f-y^uy, --fyyy, ^yf>, 
7yM-t-y, tpy. fb?nx ^y/7i/>, < 

[00241 r/i^y fc LTtt, WtBRj&f * t, «T14 
«itf, xf-uy. rntvy. Try. ^y 
f-y, "vHry, \7f>, t^fy, 7*y, r-fe 
y, y^n^yfy, y?n^-tv> x^n-NTf- 
y. yj'owfy, 7"^y'xy, .-fyn^y. :t?? 
y'xy, y^n^Wyxy, ^^huxy, y-7n 
^^h'Jx^ i^n-v/^byxy, -?Wyg£X 

rafcRSI-Sfco-rai^a*, «itf N r-fe^uy, 7 

xXyU7-fc^Vy. > ? 7xxyl'7-fef-vyX{ir-fef-l' 
y ^yi/^ygvxf-^xxry^AiW^-S . ^ 
^yt W^tHWIiii*, Wilf. 
yf-ypy h^f^;Ky. 7ix;wb^ y ^Kyx 

f-^-yfcLTfi. m:H8£1-« fcwTMtfcW. Mi 
if, hn t" y -7.A ,4 y 7*n tvk b □ e y *7 AX14 y b 
^ b o t U <^A^***tf . - b 'J LT!4. 
#i^5g-tl>t«Tii^V^. fflifcjf. 7*bxb'J/> 
Xli^yyx J- y yM$#W£>;h.3> . -f yxb yyi^ L 
Ttt, miffiSttifcWTttiv^ Witf, i^crs 
df i^yM V X b y ;WXtx t - 7f-yM V x b y yV#^ 



SrvW, {3Jit4'\ byyf-yL-*7 7-f b'Jxf-yW; 
t.7 -ry, b y 7"f/w^7 -< y. hyy^nMy/k 
^X7 ^y. by7y^o*7.7-f y, h'J7xxy^ 

7.7 4 y, x*7xXy^f-y^7,7^y. 7xxyt^'y 

f-yi^*X7 < yx(i^f-y^7 7 -f yxyyi^w 
*7.7W biLT!4. ^tRR^rSfceo-ett 
=SrU*\ Riif . b y y f-y>*X 7 r A b , b y 7'f-yk 
■fcX7r4 bXi4b>; 7xxyl^77r-f hlWii 
flft. 7yt^7* KfcLTii. KKIR^SfccD-Cti*^ 
*\ Mi If. rb^y-f-l'yT.yl^ FIWMi 

Hitf. ^^-y^yi^df^b', xb^^f-L-yx 
y^^^ b'X(i^"7xx;Pxy^^^ b'^W^n 

[00 2 5] i^ry^y>St LTii, mzm^thh 
cOTIi^v^^ Witf. ^f-yl-S, x^-yl^. 7-f-yb 

7'JyPS, **^yf-yWl. ^Dty^yxxyi- 
& ^y^f-y^^n^y^xxy^xiiby^f- 
yt-^yyM ^yt^^Wtii^ . 7 U -yPSt LT 
54. m£ffi£tlt>0)"CiM:\W. Miff, 7xXM 
XJibyHy^^W'b^S. 7ykn^xStLT 
14. tCP^tS^WtW. fi^Jiff. ^b^x 

xHyl, ro^yg, rb^^S, 
^f^vS. Xr7yyt/^^*X{47x7^r^S^^P 

<59T*fi3:vv^ Witf, f-^b^-^S. f-^xb^fx 
^:*yb*i'SXf4-?-tf7xy^&WW£ft 

Ufflrvvb*, mtUs 7-fex-bS. rnt**-h*, 
7'f-u-ba. ^^y^yx-bS, 2-x^A,df 
-ty-yx-bS. ^x-2-x^y^df^7X-b*. 
4-/%99*-\^ ^onxf-yi/A.df^-yx-b 

y^U-h^ XTT\y-h&, 3fUX-bS, ^ 
yy'x-bS, XI477T4— bawWbiiS, f- 
^yt,^^U-bStL-C(4. 1*tl»3&ffit,«T*i 
tc^-hK mttt. f-jj-7-t-T— bSX(4f-^yy*x- 

#fcH^I»t«T'{4^VW- fiflitf, v>^7-b 

r-bsxw^jj-^yyx-ba^w^So ys 

tWi(f. 7-te^7-tb7-bK. b'J7y^o7 
-trf-yP7-b b+- b*. "V^Mf 7y^n7-fef-yi^7-t b 
■f- bS. 2, 2, 6, 6-fb^fyl'-3, 5~>\ 

7?y&tt-}-&, l, 3-y^y^jj-^-bS, 2 
-yf-yi— i , 3-y^y^jj-^-bS, ^yy^^r 

-feb7-bS^^tf^ii|,. /3-y-bxxryl^L 
T«, WtlW&rftfcOTttsflrV^, Mi«T, 7-b^ 
T-t-r-b^AW^S. AnyyJB^fctTfi. 
SfcBS&tSfcWTtlSrl^. fflitf. 7,1. IMS, 



(6) 



#HS¥ 1 1-92407 



[0026] ±E-fi^ ( 3 ) T^tlh9uMk%m 

tixa. mm%Ltii>nzi&ut>K ma. ^ 

th*;b#x/b?nA (0) , ^.y^iDVi^-iV (x+Ar 
*Y*lsibA*.» ^oA ( 0) . *<>9i3)\,X->V 
(71-;^^^;^) (0) , ^y?# 
(y"7x-M)Ky) ^OA(O), ^y? 
il)Vt--)V (h>)7x-)l>*X7jy) ^OA (0) , 

fb7*^ (y^;M b^y^b^y) { b 

fW^7<» ^OA(O), ^b7#>b*-;bb'X 
(Xf-uy) ?nA(0), 1- y#/b*Kx/V 
y)^DA(O). f'J^fcKWH»^nA 
(0) , hMW^Kif^y) ?oA 
(0) , Y-V#)Ui$=J\, {Jvrn&wy-Vy) 7u 
A (0) , FMM^Mt-Wy^) ?D 
A (0) , hy*^=>p (*yuy) ?oA (0) , 
b Vft)ltf~>l' ( i/'-Y VTu tf/l^y-tfy ) 9 DA 
( o ) , by #/b;Xxjb ( y7-^Ky -ey )^da 
( o ) % by ( b v x^iKy-zy ) ? da 

(0) , by#/b#x;t, {rb^lM^y-fe'y) ?d 
A ( 0 ) , b "J*;UjK-^ {^iMf-yV^y-tfy ) ? 
PA ( 0 ) . b U */Wfcyi- ( b D 7*x^y-tf y) 
?HA (0) . b'J*M-;K7iy-;W i'DA 
(0) v MJ#;b#x,v (£,f#$) ?oa(o), b 
y*^#=* (SfclMHJlXf-A') ?DA (0) , by* 

>vx-)v mmm^iu) ^qaio). by#;btf 

x;Mrb7*;bify'y?-,Jb) ?da (0) , b'JA/l-- 
#x;i, (KyyTfrrtV) ?nA(0), by#/b# 
x;P ( T-^r^ft b" ) 7 nA { 0 ) . b y^bjtfx 
IV (?naKy*£y) ?dA (OK b V %}V#—iV 
{ y'n^y-t'y ) ? da ( 0 ) , h'J #/b#x;b ( 3 
-YKy-vy) 7v& ( 0 ) , t- y#/b<j-:x/i< ( 7;^ 
o^y-tfy) ?da(o), MjtfjViKx/b (rxy- 
;|/)?dA(0) , vvtjiift-ji- «yi/)VT)Vn- 
>U) ?DA (0) , MJ*/PsK=* (7xx;l#$) ? 
oA(0), h'J tf/l^xib ( 7xX/H®x?-/b) 7 
oA ( 0 ) , h y #;l/;tfxib (y Wy7xW7)l/ 
3-/b) ?nA (0) , b'JjM^Xib Uf-b-y) ? 
DA (0) % by#/WKXj|/ (7i^l/7Wy) 7 

o a ( 0 ) . by ^/b#x;u ( b y y fvby y jk y-tf 
y)^nA(o), bu^p^Kbyxb^yyy 
^y-fc'y ) ?pa (OK b'J i}tVX-A> < b 'J y 
^'^-^A^y-t-y) ?oa(0) , by#;btfx 
;U ( b yyfvK^x^y-tfy) ?nA(0), by 
[ 1 , 4 - f * ( b 'J rf-^^r.^) Ky 
*'y] ?oa(o), b'J#;b;ffx/i< ( hU7i-;W 
?y) ^da <ok by^n^x/i, (b'j7i-w. 
7,7-f y) ?da (OK bWM-;K7x-;M 
f-^7.^7 -f b ) ?nA (0Kb y#/b#xA- (f-h 
77x-^y?n^yf/y)?oA(0), b'J^A- 



ft-ib (t'7x-/W ?nA(o) . by#;M^b 
(y'7x-to^y) ?oa (OK by^/btfx^ 
(y'7x~^7D^y) ?DA (0) . by*;U^-;l^ 
(y7x^7'^y) 9 DA (0) „ HM/b#X;W 

(y*7xx;bxf-yy) ^da (OK by^/b^-;b 
(y^xx/by^yxy) ?r?A (0) , MJ^btfx 
;K<yy7x/y) ?oa (ok b>J#yb*-;b 
(t7^by)?nA(0) > bW/^Mfh? 
tHot7^i/y) ?da(o) . by*;b,-Kx/i/ (y* 
hh*nt7?by)?DA(0) . h'J^;b--Kx;Kr 
•t-b7f-by) y da (ok by^jb^x/Kryb 

7-fey) ?nA (0) . by^M^x;Ky"hb'DTy 
h?*y) ?nA (0) . by#Jb#x;M7x7-yx 
by) 7nA (0) . hWW^Ky'tFn7xt 
yXL-y) ?nA (OK by#Jb*'x;U (>fy^y) 
^da(o). b y ^ybd^x^ ( -f yfy ) V da 
(0). M)*^K7WUy)?nA(0). 
by#/b*x;MtVy) 9 dA (0) . b'J*;b^x 
(fhyny) ?nA (0) . b'J^/b^x/b (Ky 
7"7xyy)?nA(0), hy*;b^x;b Csyyf- 
^7xy)^oA(0), by^;b!Kx;b(f-3j-7x 
y) ?nA (0) . hU^W^K^D^f'J 
xy)?nA(0), by*yb*'x;KhDfy>7A) 
^oAxh57;b^D^b-b, hy*A*=jK-fy 

rDtVbhDtfy^A) ^DAf h^77b=j-D^b- 
K b'J*;b^x;b (^tbdfybDtry^A) ?nAf 
b^7;b?fD4<b-b. hy*;usK-Jbby^ (7-feb 
xby/1^) ^OA(O), hWMJ=*MI^ (t- 
7"f;MV=M)*) 7oA(0) , b'J*;biKx;bb 
yx (b'j7x-WX7r-f b) ^DA (0) s (x 
f-by) >?*/bJNxjb (A.^xf-/Ky-fe'y) ?da 
( 0 ) . ( xf - b y ) ^'*;b^x;i^ ( b y ^ ^Ky-if 
y) j? da (0) . (xfyy) >?^;b#x;b «y-t' 
y) ?DA (0) , (xfi/y) y^tfx/v (t-7^ 
vy) ?oa (o) . (roto-y) i/i]}V#~)i> 
Wf;Ky-fe'y)?nA(C), (7fy) 
?Kx;b ( b y^f-^y-tfy ) ?da(o) „ (^yr 

y) y*;b^x/KA.dff-^f./Ky-(f>) ;nA 
( 0 ) » ( ^-fe y ) j/"*;b--Kx;i/ ( b y X frVKy** 

y)?DA(o), (-\rf-y) ^;b**x;i^ ( b y* 

jv ( by^^b^ynfy) ?da (o) „ (y*y)v 
^^xji, «ynfy) ?nA(0) s (r-fey) y'* 
;b^x^ ( hyy^^ynfy) ;pa(0), 
o^yfy) y'*7^x;y (^-tyf-^y-fe-y) 7 
da (0) , (y^D^-ty) *ji))Vt$.~)V «y-fe* 
y)^oA(o). (y?D^fy)^w^ 

(^^^■/Ky-tfy) ^da (0) . (y^D^-^ 
fy> y'Xf/brKx;|/ ( h^f;Kyt'y) ^OA 

( 0 ) , ( 7^ yxy ) y-*;U5lfxjb ( /\df f->VC 
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y-b'y )?nA(0), ( V7V>-) y#/l^-;u 
( MJ^f-^y-t'y) (0) , W^i/X 

y) Viuv-ft-iv (^y-x+no-ey) 7 da 

{ 0 ) . (y^at^yiy) ¥tl)\,X->V < b >JX 
i~/VKy^y) (0) . (:*7*byxy) : JH 
(YV*^!VO-e» ^nA(O), (y7 
a:*7 7 b y xy ) y*#^;Xx;l, ( b ij yt+frKy-i* 
»;oA(0) , (vWyiJy^^/Kh'J 

^f-;Ky-by) ?da (0) . (4et|<-?m yii) y 
#;i/#x;k ( by^-f-zKy-by) ?da (0) . (7 
■bf-uy) i/%)V#~)V (^Jr^f-;Ky-b'y) ?a 
a ( o ) , ( 7 1 -y^-fe^- y y ) y^/i^-^ { b y 
^^■>v^yMy) 9 da ( o ) . (yyx-;U7bf-u 
y) y#;P#-^ (^MM^-y^y-by) ?nA 
(0). (T-fef-vyy^^rt-cysyx^x^r^) 
y^^^i/ ( b u^;b^y-b*y ) ^dA{0) , 
( r-fef-yy y'#;]/#yKy-xf-^xxr;i< > s;* a# 
—/i' (^iMf-ji^y-tfy) (0) , <yv- 
Mi^y'*J^-^ <<y-b'y) 7dA (0) , y7o 

M^Hy-f'J/^M^ Cvy-fe'y) 7da 
( 0 ) , b y 7 x -;P*7 7 -f y isiuitT£-)V ( o 
b*y7-bb7xyy) 7oa (o) , h'j7x-W 
x?^ yy'#;i^x/v (by* fv^y-b y ) 7 ua 
( o ) , b im****? •< v&kMfzfr ( b u ^f- 
My-fe'y)^nA(O), byxf-/v*X7-f yy'# 
;l^x/M ^y-by) ?da (0) , b>)7-?)lstf>A7 
4 y^fDWs-A' ( b WfjKyt'y) 7 da 
( 0 ) , h'J y ? n^y/p^^ 7 < yy'^iK-^ 
( Mi^f-^y-tfy) 7da (o) y b y 7^3j-n* 
X7 yy#/M<x/u ( b iMf-rt^y-tfy) 7 oa 

( 0 ) , y7i~;MfWX7 4 yvt})\s#-A> 

^.xf-rt^y-b'y) ?da (o) , *-?)Wj7 x-)i 
*X7 <r yyA^*-* (•M^f-yi^y-by ) 7a 
a ( o ) , y^f**X7 / yx^yy*/yit-^ ( b 
U^^/i/^y-tfy) 7da (o) , b'J^fvMiX^r 
-f by'#;i/,-Kx/w (^^f-^y-fe'y) 7oa 
(0), b'J7x-^*X7T'f by^/i^x/M'v* 
iM^WO-by) (o) , -fb^f-pyx^ 
7-r by'^^it~/P (^f-^^/Ky-tfy) 

(0) , ¥X*>VXlVi£*i/Vi'fl)V#~)V (M^IM 

f-;Ky4fy) (0) , -rb^f-yyx/irtj!* 
yb'y'*^-t'-^ «yt>) ;oa (o) . y*7x- 
;W;i/*^i/Ky*j^j[/ (^y-tfy) 7oA 
(0). [h'j7x-MX7-fyy*M~/l'?nA 
(0) ] 7M v— . fx (Ky*£y) 7da (o) . b" 
x (xf-;^y-fefy) 7aA (0) , t'x (Mf^f 
/Ky-b'y) ?da(o), by#A-#-;My7o'< 
y^yx-yb) 7 oa ( I ) 7">f-?-, y'jfr/Vsjfxjv 
(^y^^^y^n^y^yx^u) 7oa < i ) 7* 
>f b b" U b b Vii>Vi$.~)V ( y^D^yrS'y'xx 



^) 7dA (II) mipmtjxh* 

[00 27 J Sf>Cy7WDA (II). blM^ 
WnA (III). fh7^WnA (IV), b 

yx (?-ry;p) ^da din, fh7^ (>? 

-r'J;P) ~7dA (II), rb7=¥X (^M^yf- 
;u) 7ua (IV), fh^x ( b'-Mf-^yy/k* 

f-JW) 7nA ( I V) , b'7 (y?D^yI-/H 

7aA ( I I ) , b'x C<.y?.>{f-^yy-cj^y^yx 

^da (in, byx (Tr-ry/u) ?qa 

(III), rb^^rX tw-r'J^) 7 OA ( I 
v) , y^o^y^y'x^/u (<y-by) 7oa 
( i ) , y7x^ (*?.y-b'y) 7oa ( I I ) , y'7 
xX/^aA (II), -fb5^ b^y7aA ( I 
V) , xb5xb^y7nA ( I V) , =f\-=j7u1£* 
( I V) , xb77b*y7oA (IV),f 
b?7x7^y^oA ( I V) , ?DA (II) b'X 
(Tbr-b) , 7QA (III) b'Jx (r-fer- 
b) , 7DA ( I I ) b'X (7om-M . 7oA 
(III) bUX (7"Dt!3f*-b) , 7nA ( I I 

i ) byx (7*^u-b) , ^oa (ii) fx ( 2 — 

x^^-^/x-b ) , 7nA (III) b UX ( 2 
-xf-^A.df -9VX- b ) , 7a A (II) fx ( A V 
*7?*-b) , 7nA (III) b'JX (4VJt99 
*- b) . 7nA (III) b'jX (^y-2-X^ 

/i^Jpif7x-b) . 7oa ( I I I ) b y x (y'7n 
oxf'/WA.^-tf/x-b ) , 7nA (III) byx 
(^.^y77x-b) , 7 DA ( I I ) fx (^^. 
y^7x-b) , 7nA (III) byx (^^y- 

b) , 7 DA (II) fx (7^y-b) , y*DA ( I 

ii) hjx (xrry-b) , 7oa (ii) fx 

(XrTU-b) , 7 DA (III) byx (tTVx- 
b) , 7oA (II) fX (jJ-I^X-b) . y'DA ( I 

II) b>J7 (^yVx-b) , 7 da ( I I) fx 

(i-77-1— b) , 7 DA ( I I I ) byx (^7T-^- 
-b) , 7dA (II) Jf^f-fy-b, 7 DA ( I I 

I ) byx (f-^-T-fer-b) , 7 DA ( I I I ) b 'J 
^ (wyyx-b) , ?da (iii) bux (y 

■^TMrr-b) , 7 DA (III) b 'JX (y>^ 
yy'x-b) . 7dA ( I I ) fx (T-bf-^r-bb^ 
-b) , 7dA (III) b'JX (T-bf-yl-r-bbT— 
b) , 7DA (III) byx ( by7/V*DT-bf-;U 
T-bb7^-b) , 7aA (III) b'JX {>\*-f7)V 
Tfor-b^T-bb^-b) , 7 DA (III) b'JX 
(2, 2, 6, 6-T-b7^^/U"3, 5~^T7yy 

^-b) , 7da (iii) byx (i, 3-7'7y 
vt-r- v ) , 7 da ( 1 1 1 ) b yx ( 2 -*+fi,- 
i. 3-7'7yy^-b) . ?oa (iii) byx 
ccyy-f^r-bb-t-b) , 7oa ( i i i ) byx 

(T-b^UT-bf— b) , 7»/ft7aA (I I ) , 7 «■/ 
ft7DA (III), mt9UK (II), J&ft7DA 
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(III), WtL?vk (II). Mly-DA ( I I 
I ) , 3WnA (II). S^t^oA ( I I 
I ) . ffiffc^nS/K ZfifttHn*y?nA ( I I 
I ) . flffle?CLk (III). »DA (III). 

js^jik^oa din, mauj* ( 1 1 1 > . m 
ft,7x3A. (v i ) mmrhtih. 

[0028] ^DAffifcJiiE-jRsi; (2) T*S 

y-QAtgfcLTii. 7Wk^nA (II), 
A ( I I I ) , JM-ft^nA (II). i£-fL?oA ( I I 
I ) „ JWk?DA (II). H-ffcy-oA { I I I ) . 3 
WnA (II). (III) jfiptf 

ft. Sr^r&i&ffc^nA (II). i&fkiyoA ( I I 
I ) U\ ?n.Mfifc xlE-fts* ( 2 ) T*3fl 
M «EJNi, y'x^ux-rJk fb5 

bHn7 5X 1, 2-iS*V*(i>'X.f> 

7 8TC-6 0X:, SftL<ii-2 0r-4 0'CT. *fc 
KlEBiratil 48B#. »4L<li30»~l 0B# 
HlTKl&Wfcfl, ? D AfflfcS t & 4 *«Wfc£*«>>Jt 
itl. 5-3. 5««Simf-3it*«»4L^. 

KJ:0£<r>AWitl»*ti. -toft, x-tAMK 

y. *??y, 4Vit99v, Jty. r% 

y, y^o^y^y. y^o'vsf-ty. .ytf-^y^o^ 
*-?y. yy-ntf^y, ?*vy&r)Mimfok£ 

[00 29] Sfcfc, J^<9?nM:£!ftiVf&*flc 
ftfcUTJi, ^7^. ^7T>f K ftX7J>% 

^H. * 7 J<^;^yg[. xxtvK x-fvk 7 
An-;k ^y. zffiflJtS. xivy^y, f^7i 
yXtixfry-f Fmm?t>ti&. $->t. y*DAft-£ 

nnhUx (bij7i-WX7-iy> ( I I 
I) . MJ^oo [t** (2-y'xf^*X7^/xf 
;U) -Xf-;L-*X7^y] ?oA (III). MJ^a 
□ [b"X (2-^fW^7< ?Xf-;W) -n-ra 
b°Jl/*^7^y] y"oA (III). MJ ?OD [VX 
(2-yxf-/P-*^7^yx^/U) -y^o-M-yjjy* 

X7J>] (III). hiJ?DU [1, 1. 1 

-MJ;* (y'xfvt^x:^ x^y] 

(III). MJy*an [MJA (2-y'XWX7 

-f yxfvw y] ? oA (ill), MJ7o 

nt*x ( b >j7*?7i-*X7 -c y ) 7 oa (ill) f-i 

y^DOy- hoy^b'X (h'j7i-Wa7 

jytti/Y) 9 oa (11). y^oot'x (bu^ 

i^*X7<y^yH) y*nA (II). hUy-O 
DbUx (T^I/T-ter-M ;nA ( I I I ) . MJ 



?dqMJX (x^/KT-tf— M ?QA (III). 
K!Jj?nOh'JX (Th7"tFD77» ?OA ( I I 

1 ) . nu^domjx (y'tf^y) ?da ( 1 1 
i). h'j?DPMj^(iso-rwv-;w?D 

a ( 1 1 1 ) . M) y* on MM ( 2 -x-f-zi^df-^-y 

-AO y-DA (III). Mj7lXjH» (fh7 

tKD75>y> ?oA (III). ?oA (III) 1- 
VX (T-fcr- h ) it^StmSll^W^. 
[0030] S fc±|Sc0? oA-fb-&fljt «^5£«#!6>if, 

LTfi. SKBB^r6fc^TI±*V^, 0ii(f. MJx 
h n^y-tf yxiif - h 7 y 7 ./x?- y yag^w c, ti 

LT(±. Hitf. MMAtfx/i, (^ytfy) 
(0) ■ MJxhoKy-fe'y, b g*;^x;K Ml-x 
y) /OA (o> ■ h'JxhD^y-try, MJ#AsK- 
;K h'Jyif-yKy-tfy) (o) • Mjxho^ 
y-tfy. h U*;u*^ «y-tf y) ?da ( 0 ) • f- 
h^yr/xf-uy. PJW^KWH/)^ 
A(0) 'fh^yryxfl/y. M)*;^x;Kdf 
yyy) ?da(o) ■ fh^y/yxfi/y, h'j* 
^,-Kx;t/ ( h U^f-^y-fe'y) 7nA(0) ■ ThJ 
yryxf-yy, mjj&a^k^ (rxy-;P) ?nA 
( 0 ) r M5 y r y x-^y yg^w^ft s „ 

[0031] ;tlA,<0 5 feMiStt«0EA>^ , -BMk« 

JffSKtt, ^«M^?nA (0) , MJ#^ 
*x;l, C<y-tfy ) ? da ( 0 ) . h Vti>V$-)V ( b 
Wf)Ky-fc» ?DA (0) . V)iji^t"-)V (i- 
y?vy) ;oA (0) . M)*^jK-;Krh5y 
y) y*oA (0) . h'J^W^K^nWFU 
xy) i?oA (0) **fflv>feii6. ±ie?DAft 

[0032] *?H8ICfc^T«fflSfi.&T/Wl^iMb 
ttlcRffifc** fcWTfctSrv^ Mitf . Tie- 
JK^ (4) 

R f MX, (4) 

P(±0<PS3T'^1/. q»iOSq<3-Ci6-5 
T, L*>tp + q{il-3fJ>l). M{i'Jf->7A, 

^y^/A. Sf a l . ^oyXtiT^Sx^ASraL. R(i 
1 - 1 0»7^*wa&&»is>&68J; WIM 1 
«fcLh£StU Xtt**^^, T/l^^^y*. TU-A' 

mxf^yym^h^mx vwnvtz iwj±tt 

[ 0 0 3 3 ] ±ia-JKjt (4) fcti^T, 

«iHf, yf-y«, xf/H. rnttH, y^-zU 
*9v^*isA&xit*9+n&&miife>ii&. 
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mm. *h*ym, xhdf>-s. yh^fvs, xay 

t>tih„ j^yym^hLxii, mzmfetihcox-u 
mm. 77*, ftsxtia^^w 

[ 0 0 3 4 3 _tf&HR3$ ( 4 ) fctilrvt . M#A 
It'. piqWM'ill. 5f5tS, AIBlsX,., 

A 1 2 R 3 X 3 <0-fcX*ft:fc LT^ig 

10 0 3 5] ilE-JKsC ( 4 ) TifiZtliTA>*A4m 

ft-afctl/Oi. Witf. ^t-^yf-^A, x.+fi,y+ 
>?a. rniawm, n-TWJ^A, s-y 

iHMJf"7A. t-7*f-^y?"7A, SfccfWv^+S' 
<?A. xf-^T'f-^-e/^-j/^A, xf^ntr?/* 

x^gaft, -jy^/im^ h»x+/irf9>* bux 

S^A S h "J-f V:/f-/P7/U$x<7A, MJ-n-A. 
*5/*7*'5-'5rA. HJ-n-^-^T^X'y 
A, MJ^n^^r^Sx^A, V^V^iV 

r/i/5-^A, yxf-^r^sx^AtHur*, y-fy 

T^/l^/l^-^At b'D h\ i^'xf-^T^Sx^AX 
Mf^K v f x^-;l/T^SX'7A7iy^i'F. y'y? 
D^i/;I/7xX^r;U5xi7A s xf-zPr^Sx^A 
xb^r^^a'Jb\ yxf-;U7/l-$x>7A?ny h\ y' 
xf-^77l/5- 1 7A7'nS H. y7"f-^7^5xi7 

^■f-;l/7;I^5x^A-t^.df^ny F. if^7;l/S-^ 
A-t*Xdf?nU b\ 7*^7^S-'7A-bXdr^Dy 

[0036] *JS"H(cij^-c*ffl$ii47;i'Sy^y 

fcti, Mte«7^^;V7^5 x>7A-f^^t7j<i: *-jg 

£ . Tft*)VTfr 5 - «>Aft-&ftS jD*4MWt**ffiK; 

J«TS6. «*tf. ( 1 ) T)V*)VT)V$.-VMt'&1fa 

Um. ( 2 ) 7>l^7/WS x^Aft^fofci&ftV^* 
y?A ■ 6*S, «Btft- 7*ffl, ffi^ffl- 5*fi*« 

Wfcl±, fliE«BBIl36 2-26523 7#&$K>^H!IB 
6 2-14849 1 ^&mzffl*ZtlX U|> . 

£ff 3 RW7;Hf^7^ 5 x? Afc£* 1 * t we *ifc 

(±. 1:0.001-1:1. 
2. ff4L<l±l : 0. 0 1-1 : 1 . IT**. 



KJBV^fU SJ9tffiL<(lhyx^7;I/5x'> 
A , h y 4 V 7*f- ;k7;k 5 XT7 AX&4 V -f^VTfi/ S 
y^-fr^fflnMlS . £ft&«7^*/l^iWfc&!IMi 

[0038] T;t^;l^MlL^^fflfifi. 9vMt 
^fel^fctttTO. 1-10. 0 0 0 SiT** 9 . 
#±L<ii3-3, OOOSfi. Jt«9«F*U<«5 — 
2, 0 00SMT-*S„ 

[0039] *fPJJe0X*U v<o=ftflS^(i, fflBO 

itxfmzmwiKm. ^uyttmz&xE&im. 

fc i? DAfb-^ft . 7A^ A^RflteftStf'f Wt^R 

s««s*T«ai*iiii!L. «afckiBii§fe=ft^kRisi 

( l ) ^DA-ft-&!ftijj;w*'>fl;^*t*triSiitK7 
R*fr&mik&to&mM-l. ( 2 ) r;^yi^»ft^ 

l , ( 3 ) 7;^;^«k^** fcWBHte ^ 

Wttf-f^^ft^fttWA-ffc. (4) ^nAft-^Ult 
*trilRKfc ^ ^^fli^Wt 7^^^#JS^!|4jS:»A-f 

X. ( 1 ) ^DAft^l, 7;l^r^#Jg 

X-fh , ( 3 ) ^oAf^i, ^^fk^^^tfitM 

izr^u^m-it^mR^i-^y^mAi-i . ( 4 > 

Att&Wt&x-f-i, y , ( 5 ) ^ oAft^ft 
S*tri8«t7;U^l^SHfc^«, -f^-lt^SBSlVx 

[004 0] ■icDSM^M^-f^^. ?PAW 
0. 0. 0 0 lv-f ?nt/k-l 00 S'J^^. SfiL 
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NH^, 3-i-uy. xf-n^y-tfy.. ?.xy, ?no 
ffift^tf-Uy, ?nn*;w, HffifcK*. y^nnx 
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'ft. Wifcf, l-^Mry**tti:l/CfflV*£fcfe'e 
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[004 1 ] &tz. ?o^, 7)V^)Vm\^m 

m^^it^mmm^mm^i- 1 o 0-2 
50 -c . l < ti 0-200 °ct£> & . mgmf 

fc»$*Vf. 0#~2 4II*I1L iff4t<tt0«~2l* 
MBmrfrSifcjWWU*. flCHKtflHRi 
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o . o i v-f ^ n*/k- i o s u ^A^awrcffiffl s*i 

[0043] *%!BICtJlt*xf-U>'«=JMK««a 
ftfi. - 1 0 0-2 5 OTTC&tJP. L<te0~2 
0 0icr*&. Rffiffiatt. =»fcR(ES*«xf-u>13t 

-3, 000kg/cm2t*S) , 3, SF*L<tiO~30 
0kg/cm'TM„ ±fc, RJEB*|BIIiaue^fl£*C 

-611*18^*6. xf-uytt, JJlBOEEflSft'P 
J; -5 CiSBIEWtftfft LT & X » KOT«fcMf2E 

yfctt. Eieisrcsffiatfx, Wilis*, r*^y, 

mt u\ 

t 0 0 4 4 ] #fMH£J::fUr, ^nAft^, 
BSStU x*>yaHJMtttB*f?3£l:*W*U». 
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■t&hcovm^-hK mm. unsse. #»# 
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S & fcxf - W y fc -frr x* yZ*f fcRJBfc 
ff3 , ( 2 ) ?oAMI: r>l^HfeJBWfc£tt£*tr 

js»(=3ttsi»tT. zmjxwtiamimixz 
uz^&v y h^m^x^v y^mmmmo , 
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**Wlrt-4ii:*« , e#ft. X, tMK^Ii, ( 1 ) 

( 2 ) jmawfrffftofc^nAft^ r^**4int 

*flaSftft**fexf-^y<o=*'ftR«fe<Tp v b^oH 

m£t i )%&9m*izttfx'$&. %msm 
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E00 50]MJtE^S&80rtSPHL. flffi£l££ 
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